PULMONARY vascular changes associated
with pulmonary hypertension have been demonstrated in congenital heart disease causing increased pulmonary blood flow'3 and similar pathologic changes in the pulmonary arterioles occur in patients with mitral stenosis. 4 The factors leading to the medial hypertrophy and intimal proliferation are not known; the role of vascular tone has been difficult to assess. It is well known, however, that the degree of pulmonary hypertension, especially in cases of mitral stenosis, may be disproportionately great relative to the left atrial pressure, and the calculated pulmonary resistances may be exceedingly high. 7 The excessive resistance to flow in the lungs is considered to be due either to the pathologic changes in the pulmonary arteries and arterioles or to an increase in tone of pulmonary arterioles, thus protecting the lung from edema. Increase in blood flow with exercise causes an increase in pulmonary artery pressures that can be due to resistance in the pulmonary vascular bed or in the left atrium or left ventricle. The studies herein presented suggest the presence of "tone " in the pulmonary vascular tree, despite high resistance at rest. 850 The pulmonary pressure-flow relationships have been studied by the method of temporary unilateral pulmonary artery occlusions in patients with acquired heart disease. Previous reports8' [10] [11] [12] [13] [14] After determination of control values, the cuff was inflated in either right or left main pulmonary artery; complete occlusion was ascertained by observing a fall in pressure in the pulmonary artery distal to the cuff to "pulmonary capillary" levels and obtaining fully oxygenated blood from the pulmonary artery distal to occlusion. Usually a slight increment in pulmonary artery pressure occurred, which remained until deflation. After 10 to 20 minutes, repeat studies were obtained. There were no untoward reactions, and the patients were asymptomatic. RESULTS The calculated pulmonary resistances show the most striking effects. Except for cases 13 and 15, there is little change in arteriolar resistance. If one assumes, however, that the resistance during the control studies is shared equally by the 2 lungs, it is apparent that following occlusion of one main pulmonary artery, the resistance of the unoceluded lung has become abruptly one half of its previous level, since it carried twice the flow with the same pressure gradient. This abrupt change in resistance was accomplished with marked rapidity, since any pressure change occurred immediately with inflation of the cuff and remained constant until deflation. In cases 13 and 15, however, the resistance in the pulmonary vascular bed was apparently fixed so that with increase in flow there was a proportionate rise in pressure gradient. Although an accurate cardiac output was not obtained in case 3, it is included because of the marked pulmonary hypertension present at rest and no change following occlusion.
All
In many of the patients exercise was carried out and pulmonary artery or wedge pressures rose markedly as has been shown by others.8 DISCUSSION The most surprising findings in this group of patients was the absence of any significant increase in pulmonary artery pressure following occlusion of one main branch of the pulmonary artery. Since total cardiac output was changed very little, it is evident that a 2-fold increase in flow in the unoceluded lung was accomplished, despite severe pulmonary hypertension, and hence a striking decrease in pulmonary arteriolar resistance had occurred. In only 2 of the 17 cases (13 and 15) was there a direct relationship between resistance and flow. In all other cases, resistance decreased in the unoccluded lung by approximately 50 per cent. Exercise would increase pulmonary artery pressure and if there were increase in cardiac output and a static left atrial pressure assumed, calculated resistance would increase. The apparent increase in pulmonary arteriolar resistance would not be genuine but simply due to further increase in left atrial pressure. The presently described method obviates changes in over-all cardiac output and gross changes in left atrial pressure and thus permits a more precise evaluation of the pulmonary vascular bed.
The patients with the most marked pulmonary hypertension and highest pulmonary resistance showed remarkable ability to decrease the resistance of the unoccluded lung. Since the pathologic changes in the pulmonary arteries and arterioles are most likely found in such patients, it is apparent that other factors must play an important role in determining the resistance. The rapidity of the decrease in resistance in the pulmonary vascular bed following occlusion of the contralateral lung is striking. The concept of a "critical closing pressure" seems most applicable here. ' Reflex relaxation of the pulmonary arterioles may also be considered to explain the decrease in vascular resistance.20 A humoral mechanism seems unlikely in view of the rapidity of the change. It is difficult to explain why those patients with the highest pulmonary artery pressures could decrease resistance so readily, while others with considerably less initial resistance, could not. The mechanism involved seems to be quite independent of the level of pulmonary artery pressure or resistance.
SUMMARY
Seventeen patients with acquired leftsided heart disease and pulmonary hypertension were studied by means of temporary unilateral pulmonary artery occlusion. Only 1 patient evidenced significant rise in pulmolary artery pressure and only 2 showed significant increase in resistance.
Pulmonary artery occlusion increases pulmonary flow without change in cardiac output or left atrial pressure and, therefore. tests the adaptability of the pulmonary vasculature alone. Despite very high initial pulmonary resistance, increase in flow was accommodated with sudden sharp decline in resistance. The mechanism of this adaptability in the lung is discussed. 
ACKNOWLEDGMENT

